A prospective study was carried out between October 1992 and June 1994 to investigate the effect of epilepsy as a risk factor in road traffic accidents (RTA) and casualties in the United Arab Emirates (UAE). The aim of this paper was to investigate the risk and effect of epilepsy on road traffic accidents and casualties and identify possible risk factors for traffic accidents and casualties and identify possible risk factors for traffic accidents and violations among these drivers. Most (700/ ) o were young drivers and under age 40 years; 43% were UAE nationals; 41% had a primary school education; 48.8% had a full license to drive private or commercial taxis; 41% had less than two years driving experience and 17.1% used seat belts regularly. Most (65.9%) admitted to crossing red tragic lights; 46.3% to parking in forbidden areas; 66% to speeding; 36% to smoking while driving; 34.1% to using the telephone whilst driving; 43.9% to putting their child in the front seat; 20.8% had been previously involved in an RTA; and 53.7% had sustained serious injury. A figure of 34.1% had at least one seizure per year and 26.8% had at least one seizure per month. The most common violations were careless driving (34.1%) and traffic regulation violations (24.4%). Significantly higher risk was observed for property damage (RR = 1.85; 95% CZ = 0.64-5.14) and traffic violations (RR = 1.91; 95% CZ = 0.54-2.29). In the UAE there are no restrictions on the issue of driving licenses to people prone to epileptic seizures. In conclusion, it is emphasized that patients with conditions such as epilepsy should feel obliged to inform the traffic authorities or the health authorities about their condition. It seems likely that the problem could be greatly reduced if appropriate action was taken concerning epileptic drivers. It is hoped that the results and recommendations of this study will be useful to traffic and health authorities.
INTRODUCTION
The discovery of oil just before the middle of the century has changed many aspects of life in the United Arab Emirates (UAE). There has been a dramatic rise in the national economy, expressed, perhaps most convincingly in terms of income per-capita. Road construction programmes have increased in parallel with other developments. This has led to an increase in road traffic accidents (RTA) and casualties causing it to become a serious public health problem in the country'.
Ever since the arrival of motorization and industrialization the possible impairment of fitness to drive by medical conditions has been considered. For more than 30 years RTAs caused by medical conditions have been investigated, especially those related to epilepsy, and have been reported and documented very well by several authors"". However, differences in analyses of results have created inconsistencies between studies, i.e. it has been reported both that epileptic drivers account for a greater proportion of traffic accidents than the general population and that epileptic drivers have had one or more accidents more than the general population24~'0.
It has also been shown that drivers with epilepsy or diabetes mellitus have increased risk of traffic violations as compared with non-affected drivers". However, studies have suggested that traffic accidents caused by epileptic drivers are less likely to cause death, serious injury, or involve another vehicle or pedestrian than those caused by members of the general population. Some authors contend this opiniong*"-'3. Also, it was reported that secondary medical conditions such as psychiatric illness and alcohol abuse markedly increase the risk of accidents in epileptic subjects14. More recent studies'," attempted to identify medical and other potential risk factors for RTA casualties and traffic violations. They suggested that high risk groups include careless drivers, alcohol and drug abusers, young single males and those with psychiatric disorders or with a history of multiple seizures.
Most developed western countries restrict the issue of driving licenses, to exclude those prone to epileptic seizures. Regulations are deemed necessary because research has repeatedly shown an increased rate of road tragic accidents in drivers with epilepsy8~'0~'3~'5. Realistically, legislation should balance the excess risk of driving with the social and psychological disadvantages of prohibiting driving, but achieving this balance is difficult, and regulations vary widely among countries16*".
In the UAE there is no restriction to the issue of driving licenses to people prone to epileptic seizures. We therefore believe that the present investigation might be helpful as a guideline for licensing restrictions. To our knowledge, there have been no studies on the link between epilepsy and RTAs in the UAE. The aim of this paper is to shed some light on driving with epilepsy and its effect on RTA rates in Al-Ain, UAE.
MATERIALS AND METHODS
Between October 1992 and June 1994 a total of 1985 vehicle drivers (the drivers of private cars, commercial taxis, buses and trucks) were seen and treated in the Accident Emergency Department of Al-Ain Hospital which is as a general and Faculty of Medicine teaching hospital with over 400 beds in Al-Ain, UAE.
The subjects were selected from the Accident Emergency Department admission and from the Surgical and Orthopaedic wards. Both male and female patients between the ages of 18 and 70 years were included. The data for each patient was recorded by one of the casualty officers on a standardized questionnaire when the patient was tirst seen. A specially-designed data collection form was used for the data collection. A cross-check was made by searching the records of the X-Ray Department for all those examined radiologically. The details recorded were age, sex, nationality, marital status, educational level, occupation, driving experience, the use of seat belts, type of injury, the reasons for not wearing a seat belt, speed limits, injury timing, RTA casualties, place of the accident and the nature of the injuries or site of injury (the region of body injured), whether epileptic condition is present or absent, seizure frequency, type of accidents and traffic violations among licensed drivers with epilepsy. This information was recorded after all medical information and tests were gathered and a more definitive diagnosis was identified.
Statistical analysis
The questionnaires were coded, entered and processed in the Department of Community Medicine on the IBM computer of the Faculty of Medicine and Health Sciences at the United Arab Emirates University.
The statistical package program SPSSi8 (Statistical Package for Social Sciences) was used to calculate Chi-square to ascertain the association between two or more categorical variables. In 2 X 2 tables, the Fisher exact test (two-tailed) was used instead of Chi-Square, in particular when the sample size was small, namely in case of small sample size and cell expected frequency is less than five. For comparison of accident and violation rates of licensed drivers with epilepsy with those of all drivers without epilepsy, relative risk (RR) and their 95% confidence intervals (CZ) was calculated by using Mantel-Haenszel test, EPIS INFO package". The level P < 0.05 was measured as the cut-off value for significance.
RESULTS
Of the 1985 vehicle drivers questioned, a total of 1715 drivers (86.4%) gave consent for the study; the 270 vehicle drivers excluded were either under 18 years old and not holding a valid driving licence or refused to participate in this study. Of these, 41 (2.4%) were epileptic.
The RTA casualty rate was 491/100 000 population and the death rate was 28/100000.
The majority of victims (80.5%) were males. The sex ratio was female/male, 1:4.13. We must acknowledge that our study is somewhat biased because we have identified only patients who were brought to hospital after accidents. Certainly, these were the most severe and relevant accidents, but it is possible that some individuals may have had seizures while driving and caused accidents, but may not have needed, or been taken to a hospital. Table 1 depicts the distribution of the characteristics of the 41 epileptic drivers. Most (70%) were young and under the age of 40 years; 43% were UAE nationals; 41% had a primary school education; 48.8% had a full license to drive private cars or commercial taxis; 41% had less than 2 years driving experience and 17.1% used seat belts regularly. These types of behaviours are common in both drivers with epilepsy and those without. Table 2 gives the characteristics of road user behaviour practices of 41 epileptic drivers. Most (65.9%) admitted to crossing red traffic lights; 46.3% to parking in forbidden areas; 66% to speeding; 36% to smoking whilst driving; 34.1% to using telephones whilst driving; 43.9% to putting their child in the front seat; 20.8% had been previously involved in an RTA; and 53.7% had sustained a serious injury. These types of behaviours are common in both drivers with and without epilepsy. Table 3 shows the distribution of seizure frequency whilst driving of the epileptic drivers studied. As can be seen from Table 3,34.1% had at least one seizure per year and 26.8% had at least one seizure per month. Table 4 gives the type of accidents and violations among licensed drivers with epilepsy. The most common (34.1%) violations were careless driving and traffic regulation violations (24.4%). Table 5 compares licensed drivers with epilepsy and all other licensed drivers without epilepsy in the area. Significantly higher risk was observed edly shown an increased rate of RTAs and casualties in drivers with certain medical conditions3~5~8~'0~14~15~20~21. We must bear in mind that legislation should be realistic and balanced, but achieving this balance is difficult, and regulations vary widely among countries".
for property damage (RR = 1.85; 95% CI = 0.64-5.14) and traffic violations (RR = 1.91; 95% CZ = 0.54-2.29).
However, careless driving, speed violations, alcohol and drug related accidents and other causes showed no significant increases in risk of accident in epileptic drivers compared with the rest of the population.
This study attempted to identify all persons with epilepsy in a defined geographical area and to compare their rates of RTAs with the data from a Western country. Pikkarainen el al** reported on drivers in Finland and showed that the most common conditions associated with RTAs were heart disease and hypertension rather than epilepsy. These results obtained in Finland confirm the findings of our present study.
DISCUSSION
The world-wide problem of road traffic accidents is one of the adverse results of modern technology and new inventions.
The United Arab Emirates, as a developing country, is no exception and motor vehicle accidents are high on the list of common causes of death. As a result, prevention of such a problem must be approached by the co-operation of many authorities, individuals and organizations.
Driving is a very important part of life for those living in the UAE particularly due to the very humid and hot climate. Considerable efforts are now being made to enforce driving tests and to educate the public in road safety. Although preventive measures are important in the reduction of the number of RTAs, it will be some years before these become effective in a rapidly growing and predominantly young population.
In our study the most common causes of accidents were careless driving (34.1%), and traffic violations (24.4%). Other studies have shown that the most common violation was speeding". One limitation of our study is the lack of information on the number of kilometres driven by the study subjects annually. Wailer's* study reported that on average epileptic drivers drive less than non-epileptic drivers. Wailer's' data from California showed that risks of both accidents and traffic violations increase amongst the alcoholic. A recent study has suggested that drivers with epilepsy had significantly higher accident rates involving alcohol or drugs than the rest of the driving public15. Fortunately, alcoholic intoxication or drug use is not a primary consideration in predominantly Muslim countries such as the UAE, Saudi Arabia and Kuwait, but additional causes must be sought.
Many developed western countries started to restrict the issue of driving licenses in people with medical illnesses. These regulations are deemed necessary because research has repeatHowever, the earlier studies may not be relied on in assessment of the risk of traffic accidents associated with medical conditions, because technology, medical treatment and drug advancement for controlling illness have changed so rapidly. Improved understanding of the causes and effects of epilepsy and diabetes have undoubtedly altered and lowered the risk of RTA5,i0.
In conclusion, it must be emphasised that patients with conditions such as epilepsy are legally obliged to inform the health and traffic authorities or the agency about their condition. The obligation of physicians might be to advise patients about the regulations and the legal requirement to inform concerned official authorities. Also, to avoid misunderstandings, the advice given should be documented or may be recorded in the patient medical file.
CONCLUSIONS
In conclusion we are concerned that there is not a medical examination for fitness to drive in all Gulf countries. This is essential in order to achieve real success in reducing the overall alarming figures of RTA fatalities and permanent disabilities. To identify the problem, it is essential to look for main contributing factors and plan for prevention in an organized and integrated way. Efforts should be directed toward a multidisciplinary programme involving health education, legislative actions and economic incentives. Road injuries, fatal or non-fatal, can cause a great strain on the economic resources of the victim, his family and the nation as a whole. More research on the issues associated with driving and epileptic conditions should be actively promoted.
